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DETAILED ACTION 
Claim Rejections - 35 (JSC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the 
basis for all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

1. Claims 1-4, 8-12, 14, 16-20, and 22 are rejected under 35 U.S.C. 

103(a) as being unpatentable over Mergens et al.. Patent No. 6,768,616, 
in view of Thiel et a!.. Patent No. 5,528,064. 

With respect to claim 1, Mergens teaches a circuit [Fig. 20] 
comprising a diode string [Fig. 20, 2008] coupled to a supply voltage line 
[Fig. 20, 2004]; a transistor [Fig. 20, 312] coupled to the diode string [Fig. 
20, 2008] and to a reference voltage line [Fig. 20, 112; Transistor 312 is 
coupled to a reference voltage line 1 12 via resistor 341], wherein the 
diode string and the transistor are implemented in a cascode configuration 
and provide electrostatic discharge protection [Col. 13, lines 59-60, Col. 
14, lines 1-3]; and wherein the diode string comprises a first diode [Fig. 
20; the first diode connected to the supply voltage line in a diode string 
2008] coupled between the supply voltage line [Fig. 20, 2004] and the 
transistor [Fig. 20, 312] and disposed such that the first diode is forward 
biased from the supply voltage line to the transistor, wherein the first diode 
is adapted to provide electrostatic discharge protection having a first 
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polarity; and a second diode [Fig. 20, a first diode connected to the power 
supply 2004, in a diode string 2010] coupled to the supply voltage line 
[Fig. 20, 2004] and the transistor and parallel to the first diode, wherein the 
second diode is adapted to provide electrostatic discharge protection 
having a second polarity. However, Mergens does not say that the 
second diode provides ESD protection and discharges electrostatic 
current having a second polarity different than the first polarity. 

Thiel teaches an ESD protection circuit for internal circuit. Thiel 
teaches a second diode [Fig. 4, diode connected between anode region 
130 and cathode region 120] coupled to the supply voltage line [Fig. 4, 
VDD 100] and the transistor [Fig. 4, Transistor connected between 120 
and 140] and parallel to the first diode [Fig. 4, diode connected between 
VDD and transistor], wherein the second diode is adapted to provide . 
electrostatic discharge protection and discharge electrostatic discharge 
current having a second polarity different than the first polarity [Col. 4, 
lines 15-17; first polarity is positive polarity, and second polarity is 
negative polarity]. 

Both teachings are analogous electrostatic discharge protection 
circuits. It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to combine the teachings of Thiel, which 
teaches a second diode used for second polarity, with the ESD protection 
circuit of Mergens, for the benefit of clamping the negative overvoltage 
applied to the input terminal and protecting the internal circuit. 
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With respect to claim 2. Mergens teaches that the diode string [Fig. 
20, 2009] further comprises a third diode [Fig, 20; The diode connected to 
the transistor in a diode string 2008] arranged in series with the first diode 
with a cathode of the first diode coupled to an anode of the third diode, 
and wherein the second diode is further in parallel with the transistor as 
disclosed in Fig. 20. 

With respect to claim 3, Mergens teaches that the second diode 
has at least a first terminal coupled to a drain terminal of the transistor 
[Fig. 20, 312]. 

With respect to claim 4, Mergens teaches that the transistor [Fig. 
20, 312] and the diode string [Fig. 20, 2008] have different diffusion 
regions. 

With respect to claim 8, Mergens teaches that the circuit is adapted 
to operate in a mixed voltage environment [Fig. 20]. 

With respect to claim 9, Mergens teaches that one or more diodes 
[Fig. 20, 2008] within the diode string may be implemented as bipolar 
transistors. 

With respect to claim 10, Mergens teaches a programmable logic 
device [Fig. 20] comprising at least a first diode [Fig. 20; the first diode 
connected to the supply voltage line in a diode string 2008] coupled 
between a supply voltage line [Fig. 20, 2004] and a reference voltage line 
[Fig. 20, 112] and having an anode coupled to the supply voltage line, 
wherein the at least first diode is adapted to protect from electrostatic 
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discharge of a first polarity; at least a second diode [Fig. 20, a first diode 
connected to the power supply 2004, in a diode string 2010] coupled 
between the supply voltage line [Fig. 20, 2004] and the reference voltage 
line [Fig. 20, 1 12] and in parallel with the at least first diode, wherein the at 
least second diode is adapted to protect from electrostatic discharge of a 
second polarity; and a transistor [Fig. 20, 312] coupled between the at 
least first diode and the reference voltage line. However, Mergens does 
not say that the second diode provides ESD protection and discharge 
electrostatic discharge current having a second polarity different than the 
first polarity. 

Thiel teaches an ESD protection circuit for internal circuit. Thiel 
teaches a second diode [Fig. 4, diode connected between anode region 
130 and cathode region 120] coupled to the supply voltage line [Fig. 4, 
VDD 100] and the transistor [Fig. 4, Transistor connected between 120 
and 140] and parallel to the first diode [Fig. 4, diode connected between 
VDD and transistor], wherein the second diode is adapted to provide 
electrostatic discharge protection and discharge electrostatic discharge 
current having a second polarity different than the first polarity [Col. 4, 
lines 15-17; first polarity is positive polarity, and second polarity is 
negative polarity], and a transistor [Fig. 4, transistor between 120 and 140] 
coupled between the at least first diode [Fig. 4, diode between 160 and 
120] and the reference voltage line. 
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Both teachings are analogous electrostatic discharge protection 
circuits. It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to combine the teachings of Thiel, which 
teaches a second diode used for second polarity, with the ESD protection 
circuit of Mergens, for the benefit of clamping the negative overvoltage 
applied to the input terminal and protecting the internal circuit. 

With respect to claim 1 1 , Mergens teaches that the transistor [Fig. 
20, 312] and the at least first diode are implemented in a cascode 
configuration and adapted to operate in a mixed voltage environment. 

With respect to claim 12, Mergens teaches that the transistor [Fig. 
20, 312] and the at least first diode have different diffusion regions. 

With respect to claim 14, Mergens teaches that the at least second 
diode has a first temninal coupled to a drain terminal of the transistor as 
disclosed in Fig. 20. 

With respect to claim 16, Mergens teaches that the at least first 
diode and/or the at least second diode comprise a bipolar transistor [Fig. 
20; the diodes can be implemented as bipolar transistors]. 

With respect to claim 17, Mergens teaches a method of providing 
electrostatic discharge protection [Fig. 20], the method comprising 
providing at least a first diode [Fig. 20; the first diode connected to the 
supply voltage line in a diode string 2008] having an anode coupled to a 
supply voltage rail [Fig. 20, 2004] to protect from electrostatic discharge of 
a first polarity; providing a transistor [Fig. 20, 312] coupled between the at 
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least first diode and a reference voltage rail [Fig. 20, ground]; and 
providing at least a second diode [Fig. 20, a first diode connected to the 
power supply 2004, in a diode string 2010] coupled to the supply voltage 
rail and to the transistor to protect from electrostatic discharge of a second 
polarity, wherein the at least first diode and the transistor are implemented 
in a cascode configuration. However, Mergens does not say that the 
second diode provides ESD protection and discharges electrostatic 
current having a second polarity different than the first polarity. 

Thiel teaches an ESD protection circuit for internal circuit. Thiel 
teaches a second diode [Fig. 4, diode connected between anode region 
130 and cathode region 120] coupled to the supply voltage line [Fig. 4, 
VDD 100] and the transistor [Fig. 4, Transistor connected between 120 
. and 140] and parallel to the first diode [Fig. 4, diode connected between 
VDD and transistor], wherein the second diode is adapted to provide 
electrostatic discharge protection and discharge electrostatic discharge 
current having a second polarity different than the first polarity [Col. 4, 
lines 15-17; first polarity is positive polarity, and second polarity is 
negative polarity], wherein the at least first diode [Fig. 4, diode connected 
between 160 and 120] and the transistor [Fig. 4, transistor connected 
between 120 and 140] are implemented in a cascode configuration. 

Both teachings are analogous electrostatic discharge protection 
circuits. It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to combine the teachings of Thiel, which 
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teaches a second diode used for second polarity, with the ESD protection 
circuit of Mergens, for the benefit of clamping the negative overvoltage 
applied to the input terminal and protecting the internal circuit. 

With respect to claim 18, Mergens teaches that the at least first 
diode and the transistor [Fig. 20, 312] are implemented having different 
diffusions. 

With respect to claim 19, Mergens further comprises operating the 
at least first diode, the at least second diode, and the transistor as a clamp 
circuit as disclosed in Fig. 20. 

With respect to claim 20, Mergens further comprises operating the 
at least first diode, the at least second diode, and the transistor as a driver 
to transfer data via a pad as disclosed in Fig. 20. 

With respect to claim 22, Mergens teaches that at least first diode 
and/or the at least second diode comprise a bipolar transistor [Fig. 20; The 
diodes can be implemented as bipolar transistors]. 
2. Claims 5-7, 13, 15. and 21 are rejected under 35 U.S.C. 103(a) as 

being unpatentable over Mergens et al.. Patent No. 6,768.616, in view of 
Thiel, Patent No. 5,528,064, and further in view of applicant's 
acknowledged prior art. 

Mergens and Thiel teach an ESD protection circuits, but do not 
disclose that the ESD circuit further comprises a resistor coupled between 
a gate terminal of the transistor and the reference voltage line. 
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With respect to claim 5, the acknowledged prior art [Fig. 1a] 
teaches an ESD protection circuit, which comprises a resistor [Fig. 1a, 
106] coupled between a gate terminal of the transistor [Fig, la, 104] and 
the reference voltage line [Fig. la, Ground], wherein the circuit provides 
electrostatic discharge protection for a power rail of an integrated circuit 
incorporating the circuit. 

Both teachings are analogous electrostatic discharge protection 
circuits. It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to combine the teachings of the 
acknowledged prior art, which teaches a resistor coupled between the 
transistor and ground, with the ESD circuit of Mergens, for the benefit of 
draining the ESD current to ground via resistor. 

With respect to claim 6, the acknowledged prior art further 
comprises a pull-up circuit [Fig. 1b, 108] coupled between the supply 
voltage line [Fig. lb, VCC] and the diode string [Fig. lb 110, 112; the 
transistors can be implemented as a diode string], wherein the pull-up 
circuit [Fig. lb, 108] and the diode string are coupled to an input pad [Fig. 
lb, PAD] and/or an output pad, the transistor is adapted to receive a 
control signal [Fig. lb, VCTRL] at its gate terminal [Fig. 1b; gate terminal 
of transistor 112], and the circuit provides electrostatic discharge 
protection for an interface of an integrated circuit incorporating the circuit. 
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With respect to claim 7, the acknowledged prior art teaches that the 
circuit is adapted to operate as a driver [Specifications, page 2, lines 20- 
21]. 

With respect to claim 13, the acknowledged prior art teaches that 
the circuit further comprises a resistor [Fig. 1a, 106] coupled between a 
gate terminal of the transistor [Fig. la, 104] and the reference voltage line 
[Fig. la, ground]. The resistor, the at least first diode, the at least second 
diode, the transistor provide electrostatic discharge protection for a power 
rail of the circuit. 

With respect to claim 15, the acknowledged prior art further 
comprises a pull-up circuit [Fig. lb, 108] coupled between the supply 
voltage line [Fig. lb, VCC] and at least first diode [Fig. lb 110; transistor 
can be implemented as a diode], wherein the pull-up circuit [Fig. lb, 108] 
and the at least first diode are coupled to a pad [Fig. lb, PAD], the 
transistor is adapted to receive a control signal [Fig. lb, VCTRL] at its gate 
terminal [Fig. lb; gate terminal of transistor 112], and the at least first 
diode, the at least second diode, and the transistor provide electrostatic 
discharge protection for the circuit. 

With respect to claim 21 , the acknowledged prior art [Fig. lb] 
further comprises providing a pull-up circuit [Fig. lb, 108] between the 
supply voltage rail [Fig. 1b, VCC] and the at least first diode [Fig. lb, 110]. 
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Response to Arguments 

3, Applicants arguments with respect to claims 1-22 have been 
considered but are moot in view of the new ground(s) of rejection. 

Applicant comments on pages 8-9 of the remarks regarding all the 
independent claims that Mergens fails to teach that a second diode is 
adapted to provide electrostatic discharge protection and discharge 
electrostatic discharge current having a second polarity different than the 
first polarity, which is a new limitation that is added. 

The new reference by Thiel teaches an ESD protection circuit, 
which comprises a second diode [Fig. 4, diode between 120 and 130] 
coupled to the supply voltage line [Fig. 4, VDD] and the transistor and 
parallel to the first diode [Fig. 4, djode between 160 and 120], wherein the 
second diode is adapted to provide electrostatic discharge protection and 
discharge electrostatic discharge current having a second polarity different 
than the first polarity [Col. 4, lines 15-17]. 

Based on examiner's best understanding, it is believed that the 
prior art reference by Mergens and Thiel read on the amended claim 
language of independent claims 1, 10 and 17. 

Conclusion 

4. Applicant's amendment necessitated the new ground(s) of rejection 
presented in this Office action. Accordingly, THIS ACTION IS MADE 
FINAL. See MPEP § 706.07(a). Applicant is reminded of the extension of 
time policy as set forth in 37 CFR 1,1 36(a), 
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A shortened statutory period for reply to this final action is set to 
expire THREE MONTHS from the mailing date of this action. In the event 
a first reply is filed within TWO MONTHS of the mailing date of this final 
action and the advisory action is not mailed until after the end of the 
THREE-MONTH shortened statutory period, then the shortened statutory 
period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the 
mailing date of the advisory action. In no event, however, will the statutory 
period for reply expire later than SIX MONTHS from the date of this final 
action. 

5. Any inquiry concerning this communication or earlier 

communications from the examiner should be directed to Dharti H. Patel 
whose telephone number is 571-272-8659. The examiner can normally 
be reached on 8:30am - 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, 
the examiner's supervisor, Brian Sircus can be reached on 571-272-2800, 
Ext. 36. The fax phone number for the organization where this application 
or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained 
from the Patent Application Information Retrieval (PAIR) system. Status 
information for published applications may be obtained from either Private 
PAIR or Public PAIR. Status information for unpublished applications is 
available through Private PAIR only. For more information about the PAIR 
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system, see http://pair-direct.uspto.gov. Sliould you have questions on 
access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from 
a USPTO Customer Service Representative or access to the automated 
infomaation system, call 800-786-9199 (IN USA OR CANADA) or 571-272- 
1000. 

DHP 

01/18/2007 




STEPHENW. JACKSON 
PRIMARY EXAWIINER 



